Characterization of the RFX complex and the RFX5(L66A) mutant: implications for the regulation of MHC class II gene expression.
Major histocompatability complex class II (MHCII) molecules are an essential component of the mammalian adaptive immune response. The expression of MHCII genes is regulated by a cell-specific multiprotein complex, termed the MHCII enhanceosome. The heterotrimeric RFX complex is the key DNA-binding component of the MHCII enhanceosome. The RFX complex is comprised of three proteins, RFXB, RFXAP, and RFX5, all of which are required for DNA binding and activation of MHCII gene expression. Static light scattering and chemical cross-linking of the three RFX proteins show that RFXB and RFXAP are monomers and that RFX5 dimerizes through two separate domains. One of these domains, the oligomerization domain, promotes formation of a dimer of dimers of RFX5. In addition, we show that the RFX complex forms a 2:1:1 complex of RFX5.RFXAP.RFXB, which can associate with a further dimer of RFX5 to form a 4:1:1 complex through the oligomerization domain of RFX5. On the basis of these studies, we propose DNA-binding models for the interaction between the RFX complex and the MHCII promoter including a DNA looping model. We also provide direct evidence that the RFX5(L66A) point mutation prevents dimerization of the RFX complexes and propose a model for how this results in a loss of MHCII gene expression.